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EXECUTIVE SUMMARY

ISUPRUPYL METHYLPHOSPHONIC ACID - SODIUM SALT

The oral LD5O values of sodium IMP (sodium isopropyl methylphosphonate)
were calculated to be 7650 (6560-8920) and 6070 (4760-7740) mg/kg in
male and female rats, respectively, and 5620 (4530-6990) and 6550 (5140-8360)
ing/kg in male and female mice, respectively.

Application of sodium IMP to the intact and abraded skin of rabbits
dt doses of 2.0 g/kg produced no signs of systemic toxicity. Mild
skin irritation was evident.

The Eye Irritation test revealed no signs of irritation in any of the
raboits' eyes which were treated with sodium IMP.

Sodium IMP did not induce dermal sensitization in the guinea pig.

After 9U days of administration of IMPA in the drinking water at levels
of 300, 1000 and 3000 ppm, no changes in body weight, food intake, water
intake, clinical chemistry or hematologic parameters were seen in treated
rats compared to controls.

Sodium IMP did not exert a mutagenic effect in any of five strains of
Salmonella indicator organisms in the Ames Assay when tested with or
without rat liver activation.

%p-
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FOREWORD

The studies reported herein were an addition to Contract No. DAMD 17-77-7003.
Under this addition acute and subchronic toxicity testinq were authorized
on IMPA.

In conducting the research described in this report, the investiqation(s)
adhered to the "Revised 1978 Guide for the Care and Use of Lahoratory
Animals, U.S.H.E.W., PHS, DHEW Publication No. (NIH) 78-23".

The methods Qf killing animals at study terminations were intravenous
overdosage of pentobarbital sodium for rabbits, inhalation of chloroform
for rats, mice and guinea pigs used in acute studies and inhalation of
carbon dioxide for rats used in the suhchronic study.

E. Ross Hart, Ph.D. was the original Principal Investiqator until his
retirement in December, 1979. He was replaced by Cipriano Cueto, Jr., Ph.D.
who left LBI in May, 1980. In May, 1980 Francis J. Mecler, Sc.D., hecame
the Principal Investigator.

Citations of trade names in this report does not constitute an off'cial
Department of Army endorsement or approval of the use of such items.
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SECTInN A

INTRODUICTION ANP MATERIAL

ISOPROPYL METHYLPHOSPHONIC ACID

1. INTRODUCTION

The material, isopropyl methylphosphonic acid (IMPA), was submitted
as the sodium salt for toxicologic evaluation. This material is a
breakdown product of diisopropyl methylphosphonate (DIMP) and as such
required assessment of potential toxic hazard. DIMP has been found
in ground water under the Federally owned Rocky Mountain arsenal.
IMPA has been identified there as well.

Assessment included determination of potential for bacterial muta-
qenesis, eye irritation, dermal sensitization, acute dermal toxicity,
acute oral toxicity and subchronic toxicity in rats.

2. MATERIAL

The materials used in these studies were three batches of isopropyl
methylphosphonic acid, sodium salt, supplied by the U.S. Army Medical
Bioengineering Research and Development Laboratory. The first lot
was used for all acute studies and to start the subchronic study.
The other two lots were used to finish the subchronic study. For
the acute studies the material was used as received but for the sub-
chronic study the material was corrected to express the concentra-
tions as the free acid.

The dermal sensitization study utilized Eastman 1-chloro-2,4-dinitro-
benzene Lot No. F7A as a positive control. This was purchased throuah
a scientific supply house and used as a 0.1% solution.

3. PURITY ANALYSIS

Isopropyl methylphosphonic acid was provided as the sodium salt in three
batches from the US Army Medical Bioenqineerinq Research and Development
Laboratory. The laboratory's claim of 99% purity hy oas chromatooraphy
esterification and titration was accepted and the white crystalline salt
was used without further treatment.
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SECTInN R

ACUTE ORAL TOXICITY STUDY IN RATS

ISOPROPYL METHYLPHOSPHONIC ACID

LBI PROJECT NO. 10734-12

SUMMARY

The oral LD50 values of the test material, IMPA, were 7650 and 6070 mq/kn
for male and female rats, respectively.

I. OBJECTIVE

The objective of this study was to evaluate the acute toxicity
of the test compound when administered hy oral qavaqe to male and
female rats.

2. MATERIAL

Two qlass jars (550 q each) containing a white powder and labeled:

Isopropyl Methylphosphonic Acid, Sodium Salt
Batch 1 #127818

were received from U. S. Army Medical Research and Development Command
by Litton Bionetics, Inc. (LBI), on December 28, 1978, and designated
as LBI No. 3427.

3. EXPERIMENTAL DESIGN

Young adult rats (weighinq 187 to 293 q and 56 to 67 days of aqe at
the time of treatment, February 21, 1979) of the Charles River
CD strain [CRL:COBS CD (SD) BR] were obtained from the Charles
River Breedinq Laboratories, Inc., Portaqe, Michiqan. The animals
were acclimated to laboratory conditions for seven days in the
Rockville facility of the Department of Toxicoloqy. The animals
were individually housed in wire-bottom cages in temperature-
controlled quarters under artificial illumination controlled to
provide a 12-hour light cycle. Water and Purina Laboratory Chow
were provided ad libitum with the exception of the night before
treatment when-ood was removed from the caqes.

The test material as the salt, was dissolved in deionized water at
concentrations of 250 or 500 mq/ml. Sinqle graded doses of the
test material were administered by oral qavaqe to five rats of each
sex at each of four dose levels.



3. EXPERIMENTAL DESIGN (Continued)

The rats were observed frequently on the day of treatment and

daily thereafter. The animals were weighed on the day of treat-

ment, and on Days 7 and 14 following treatment. Necropsies were

performed on all animals that died during the study and on the

surviving animals that were killed 14 days after treatment.

4. RESULTS

The data have been summarized as follows below.

Mean Body Weight
Dose (g) Deaths Total

mg/k DayDay Mortality

0 7 14 0 1 2 3 4 5-14 Deaths/Treated

Males

4640 271 321 352 0/5

6810 235 282 328 1 1/5

10000 257 - - 5 5/5

14700 286 - - 5 5/5

Females

3160 206 231 24d 0/5

4640 211 241 248 1 1/5

6810 195 239 238 3 3/5

10000 203 - - 5 5/5

Based on the deaths occurring in the 14 days after treatment, and

using a modification of the method of Horn (Biometrics, V. 12,

p. 311, 1956), LD50 values of 7650 mg/kg (95% confidence limits:

6560-8920) and 6070 mg/kg (95% confidence limits: 4760-7740) for

male and female rats, respectively, were calculated.

Signs of toxicity included loose or liquid stool in several animals

at all dose levels. Reduced motor activity and prostration were

observed in some animals at doses greater than 3160 mg/kg. Ataxia

was seen in one male at the 10,000 mg/kg dose level,

one female at the 10,000 and 4640 mg/kg levels, and three females

at the 6810 mg/kg dose level. Additional observations consisted

of an opaque eye in one male at the 6810 mg/kg level, abnormal

breathing sounds in one female at the 10,000 mg/kg level, and

tremors in one female at the 4640 mg/kg dose level.
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4. RESULTS (Continued)

No abnormal necropsy findings were observed in any of the survivors.
Among rats that died, red or mottled lungs in some of the males
at the 10,000 and 14,700 mg/kg levels and some females at the 6810 mg/kg
level and one female at the 10,000 and 4640 mg/kg levels were noted.
Distended, fluid-filled stomachs and intestines were observed in all
animals found dead. In addition some of the stomach linings were
red. Dark spots on the thymus were seen in females at 6810 and
10,000 mg/kg levels and males at the 10,000 and 14,700 mg/kg levels.

Thirty days after transmittal of this report, original data and
a copy of the final report will be transferred to the LBI Archivist,
5516 Nicholson Lane, Kensington, Maryland, for distribution to the
proper repositories. A copy of this report and underlying data were
reviewed by the LBI Quality Assurance Unit.

5. CONCLUSION

Following the oral administration of graded doses of the test
compound to fasted young adult rats, LD50 values of 7650 and
6070 mg/kg were calculated for male and female rats, respectively.
The central nervous system and gastrointestinal tract may be
possible sites of toxicity.

Submitted by:

I -r I ,hv . 72 ,F

David R. Damske, B.A. Francis J. Ylecie- Date
Technical Group Leader Senior Toxicologist
Department of Toxicology Department of Toxicology

Reviewed by:

E. Ross Hart, Ph.D. ate
Principal Investigator
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SECTION C

ACUTE ORAL TOXICITY STInfY IN MICF

ISOPROPYL METHYLPHOSPHONIC ACID

LBI PROJECT NO. 10734-13

SUMMARY

The oral LD50 values of the test material, IMPA, were 5620 and 6550 mo/ka
for male and female mice, respectively.

1. OBJECTIVE

The objective of this study was to evaluate the acute toxicity
of the test material when administered by oral qavaqe to male and
female mice.

2. MATERIAL

Two glass jars (550 q each) containinq a white powder and labeled:

Isopropyl Methylphosphonic Acid, Sodium Salt
Batch 1 #127818

were received from U. S. Army Medical Research and Development
Command by Litton Rionetics, Inc. (LBI) on December 18, 1978, and
designated as LBI No. 3427.

3. EXPERIMENTAL DESIGN

Young adult mice (weighinq 24 to 38 Q and nine weeks of aqe at
the time of treatment, February 6, 197q) of the Charles River
CD-1 strain were obtained from the Charles River Breedinq Lahora-
tories, Inc., Portaqe, Michiqan. The mice were acclimated to
laboratory conditions for 13 days in the Rockville facility of
the Department of Toxicoloqy. The animals were individually
housed in wire-bottom caqes in temperature-controlled quarters
under artificial illumination controlled to provide a 12-hour
light cycle. Acidified water (pH 2.5) and Purina Laboratory
Chow were provided ad libitum with the exception of the niaht
before treatment when food was removed from the caqes.

The test material as a salt, was dissolved in deionized water at a
concentration of 500 mg/ml at 10,000 and 6810 mq/kq, and 250 mQ/ml
at 4640 and 3160 mq/kq dose levels. Single qraded doses of the
test material were administered by oral qavage to five mice of each
sex at each of four dose levels.
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3. EXPERIMENTAL DESIGN (Continued)

The mice were observed frequently on the day of treatment and
daily thereafter. The animals were weighed on the day of treat-
ment, and on Days 7 and 14 following treatment. Necropsies
were performed on all animals that died during the study and on
the surviving animals that were killed 14 days after treatment.

4. RESULTS

The data have been summarized below.

Mean Body Weight
Dose (g) Deaths Total
(mg/kg) Day Day Mortality

7 14 0 2 3 4-14 Deaths/Treated

Males

3160 31 36 35 0/5
4640 31 37 38 1 1/5
6810 34 37 39 3 1 4/5
10000 29 - - 5 5/5

Females

3160 26 31 32 0/5
4640 27 32 32 1 1/5
6810 27 33 33 2 2/5

10000 28 - - 5 5/5

Based on the deaths occurring in the 14 days after treatment,
and using a modification of the method of Horn (Biometrics,
V. 12, p. 311, 1956), LD50 values of 5620 mg/kg (95% confidence
limits: 4530-6990) and 6550 mg/kg (95X confidence limits:
5140-8360) for male and female mice, respectively, were calculated.

Signs of toxicity included soft or liquid stool in some mice at
all dose levels, except the 3160 mg/kg female mice. Reduced
motor activity and ataxia were observed in some mice at dose
levels greater than 3160 mg/kg , with all male mice at the
6810 mg/kg level affected and all mice at the 10,000 mg/kg level
which were alive at the one hour observation interval. Prostra-
tion was observed in one female at the 6810 mg/kg level and two
males and one female at the 10,000 mg/kg level.
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4. RESULTS (Continued)

No abnormal necropsy findings were observed in any of the mice
surviving for 14 days. Among mice that died, fluid-filled stomach
and intestines were observed in all animals. Mottled or con-
gested lungs were observed in three females at the 10,000 mg/kg
level and dark red areas on the lungs of one female at the
4640 mg/kg dose level were observed.

Thirty days after transmittal of this report, original data from
the Department of Toxicology will be transferred to the LBI
Archivist, 5516 Nicholson Lane, Kensington, Maryland, for distri-
bution to the proper repositories. A copy of this report was
reviewed by the LBI Quality Assurance Unit.

5. CONCLUSION

Following the oral administration of graded doses of the test
material to fasted young adult mice, LD5O values of 5620 and
6550 mg/kg were calculated for male and female mice, respectively.
The nervous system and gastrointestinal tract may be possible
sites of toxicity.

Submitted by:

David R. Damske, B.A. Francis J cler Date
Technical Group Leader Senior Toxi ologist
Department of Toxicology Department of Toxicoloqy

Reviewed by:

obert P. Beliles, Ph.D. Date
Director
Department of Toxicology
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SECTION D

ACUTE DERMAL TOXICITY STUDY IN PARRITS

ISOPROPYL METHYLPHOSPHONIC ACID

LBI PROJECT NO. 10734-10

SUMMARY

Following the dermal application of 2.0 q/kq of the test material to
young adult female rabbits, no deaths or signs of systemic toxicity were
observed. The dermal LD50 was estimated to he greater than 2.0 g/kq.

1. OBJECTIVE

The objective of this study was to evaluate the acute systemic
toxicity and the potential for skin irritation of the test
material following a single dermal application to six rabbits.

2. MATERIAL

Two glass jars (550 g each) containing a white powder and labeled:

Isopropyl Methylphosphonic Acid, Sodium Salt
Ratch 1 #127818

were received from U. S. Army Medical Research and Development
Command by Litton Bionetics, Inc. (LBI) on December 18, 1978,
and desiqnated as LBI No. 3427.

3. EXPERIMENTAL DESIGN

Young adult female New Zealand White (albino) rabbits (weiqhinq
2.5 to 3.0 kg and 14 weeks of age) were obtained from R and H
Rabbitry, Rockville, Maryland. The animals were acclimated to
laboratory conditions for 15 days in the Rockville facility of
the Department of Toxicology. The animals were individually
housed in wire-bottom cages in temperature-controlled Quarters
under artificial illumination controlled to provde a 12-hour light
cycle. Water and Purina Rabbit Chow were provided ad lihitum.

Six rabbits were prepared by clipping the skin of the trunk free
of hair 24 hours prior to test material application. Three
rabbits were further prepared by making epidermal abrasions every
2-3 cm longitudinally over the areas to be exposed. The abrasions
were sufficiently deep to penetrate the stratum corneum, but not
to disturb the derma. A single 2.0 q/ka dose of the test material
was applied to the skin of the rabbits beginning February 6, 1979.
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3. EXPERIMENTAL DESIGN (Continued)

After application, the site was covered with gauze and Saran
wrap, and the rabbits were placed in restraining collars for
24 hours. At the end of 24 hours, the Saran wrap and collars
were removed. The gauze pad was then weighed to determine the
amount of unabsorbed test material. The subjects were cleaned
by thorough wiping and observed daily for gross signs of poison-
ing and skin reactions for two weeks after testing. Body weights
were obtained initially, and at 7 and 14 days after treatment.
The evaluation of skin reactions was based on the following
scoring system. All animals surviving 14 days after treatment
were necropsied and any changes in the internal organs noted.

Erythema and Eschar Formation

No erythema 0.......................0
Very slight erythema (barely perceptible). ........
Well defined erythema ....... .................. 2
Moderate to severe erythema .............. 3
Severe erythema (beet redness) to slight eschar

formation (injuries in depth) ..... ............. 4

Total possible erythema score ..... .............. 4

Edema Formation

'o edema ..... ......................... 0
Very slight edema (barely perceptible) ............. 1
Slight edema (edges of area well defined by
definite raising) ................... 2

Moderate edema (raised approximately 1 mm) 3........3
Severe edema (raised more than 1 mm and
extending beyond area of exposure) ................4

Total possible edema score .... ................

4. RESULTS

The results of the data have been summarized on page 3. On an
average, 35% of the applied dose was unabsorbed and remained
on the skin and gauze pad after the Saran wrap was removed.
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4. RESULTS (Continued)

Body Weights
Rabbit Dose (kg)
Number (g/kg) Skin Day

0 7 T4

5204 2.0 Intact 2.7 3.0 3.1
5205 2.0 Intact 2.7 3.1 3.4
5206 2.0 Intact 2.6 3.0 3.0

5207 2.0 Abraded 2.6 2.9 2.8
5208 2.0 Abraded 2.5 3.1 3.4
5209 2.0 Abraded 3.0 3.2 3.5

Based on the absence of deaths occurring in the 14 days after
treatment, the LD50 value was estimated to be greater than 2 g/kg
for female rabbits.

Both the intact and abraded rabbits showed very slight to well-
defined erythema for one to five days after treatment. Observa-
tions included one rabbit with a swollen left eyelid and a white
discharge from the left eye, and one rabbit had hair loss at the
mid-dorsal cervical region. Observations at necropsy revealed no
visible abnormalities.

Thirty days after transmittal of this report, original data from
the Department of Toxicology will be transferred to the LBi Archivist,
5516 Nicholson Lane, Kensington, Maryland, for distribution to the
proper repositories. A copy of this report was reviewed by the
LBI Quality Assurance Unit.

5. CONCLUSION

Following the dermal application of 2.0 g/kg of the test material
to young adult female rabbits, no mortalities or signs of systemic
toxicity were observed. The dermal LD5O was estimated to be greater
than 2.0 g/kg and the dermal response was judged to suggest a mild
potential for skin irritation.

Submitted by:

David R. Damske, B.A. Francis J Mecer Date

Technical Group Leader Senior Toxicologist
Department of Toxicology Department of Toxicology

Reviewed by:

Robert P. Beliles, Ph.D. Date

Director
Department of Toxicology

014

L



SECTInN E

PPIMARY EYE IRRITATION ANn CORROSIVENESS STIJOY IN RARRITS

ISOPROPYL METHYLPHOSPHONIC ACID

LBI PROJECT NO. 10734-11

SUMMARY

The test material, IMPA, was instilled (10 mq) into the eyes of albino
rabbits. The eyes were examined at 1, 24, 48 and 72 hours, and at
4 and 7 days after treatment. Based on the scorinq system used, the
test material was judged not to be irritating to the eye.

1. OBJECTIVE

The objective of this study was to investigate the possibility
that direct contamination of the eye with the test material would
be followed by irritation and/or injury.

2. MATERIAL

Two glass jars (550 q each) containing a white powder and labeled:

Isopropyl Methylphosphonic Acid, Sodium Salt
Batch 1 #127818

were received from U. S. Army Medical Research and Development
Command by Litton Bionetics, Inc. (LBI) on December 18, 1978,
and designated as LBI No. 3427.

3. EXPERIMENTAL DESIGN

Six female New Zealand White (albino) rabbits were obtained from
B and H Rabbitry, Rockville, Maryland. The animals were acclimated
to laboratory conditions for 14 days in the Rockville facility of
the Department of Toxicoloqy. The rabbits weighed 2.3 to 2.8 kq
at the time of treatment, February 5, 1979. The rabbits were
individually housed in wire-bottom cages in temperature-controlled
quarters under artificial illumination controlled to provide a
12-hour light cycle. Water and Purina Rabbit Chow were Provided
ad libitum.

The eyes of the rabbits were examined with the aid of 2% sodium
fluorescein before testing to ensure that the eyes were without
defects or irritation. The animals were firmly held and 100 mq
of the test material was instilled into one eye of each rabbit.
The eyes were examined and araded according to the table on
page 2. The scores were recorded at 1, 24, 4P and 72 hours, and
at 4 and 7 days.
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3. EXPERIMENTAL DESIGN (Continued)

CORNEA GRADE

No ulceration or opacity ...................................... 0
Scattered or diffuse areas of opacity, details of I

iris clearly visible ....................................... 11
Easily discernible translucent areas of opacity, 1,2

details of iris slightly obscured .......................... 2
Nacreous areas of opacity, no details of iris visible, 1,2

size of pupil barely discernible ......... .............. 3 9
Complete corneal opacity, iris not discernible .............. 41,2
Ulceration, absence of a gross patch of corneal 2

epithelium ................................................. 4

IRIS

Normal ........................................................ 0
Markedly deepened folds, congestion, swelling,

moderate circumcorneal injection (any of these
or combination of any thereof), iris still 1
reacting to light (sluggish reaction is positive) .......... 1

No reaction to light, hemorrhage, gross destruc-
tion (any or all of these) ................................. 2

CONJUNCTIVAE

Redness (refers to palpebral and bulbar
conjunctivae excluding cornea and iris):

Vessels normal ................................................ 0
Some vessels definitely injected .............................. I
Diffuse, crimson red, individual vessels not

easily discernible ........................................ 21
Diffuse beefy red ............................................ 3

Chemosis:

No swelling ................................................... 0
Any swelling above normal (includes nictitating

membrane) .................................................. 1
Obvious swelling with partial eversion 1

of lids ............................................ 21
Swelling with lids about half closed ....................... 31
Swelling with lids more than half closed....................41
Ulceration or necrosis of palpebral and 2

bulbar conjunctivae or nictitating membrane..............4

1Grades considered positive for irritation.
Grades considered positive for corrosiveness.
In addition, grade I opacity evident for any
6 or more days will also be considered as
corrosive.
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4. RESULTS

The detailed results of the ocular changes in the treated eyes of
each rabbit have been included in the Appendix. No changes were
observed in the untreated eyes. No ocular changes were observed
in five of the six treated rabbits. One rabbit was observed to
show a Grade 1 reaction at the 24 hour observation interval for
the iris and redness of the conjunctivae.

Thirty days after transmittal of this report, original data from
the Department of Toxicology will be transferred to the LBI Archivist,
5516 Nicholson Lane, Kensington, Maryland, for distribution to
the proper repositories. A copy of this report was reviewed by
the LBI Quality Assurance Unit.

5. CONCLUSION

The test material, IMPA, was judged to be non-irritating when
instilled into the eyes of rabbits.

Submitted by:

David R. Damske, B.A. F Date-
Technical Group Leader Senior Toxi logist
Department of Toxicology Department of Toxicology

Reviewed by:

Robert P. Beliles, Ph.D. Date
Director
Department of Toxicology
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TABLE E-1
LITTON BIONETICS, INC.
PROJECT NO. 10734-11

SCORING FOR EYE IRRITATION

RABBIT NUMBER: 5198D EYE TREATED: RIGHT

TIME OF OBSERVATION AFTER TREATMENT
HOURS DAY

1 24 48 72 4T 7

CORNEA 0 0 0 0 0 0

IRIS 0 1 0 0 0 0

CONJCNCTIVAE

A. REDNESS 0 1 0 0 0 0

B. CHEMOSIS 0 0 0 0 0 0

RABBIT NUMBER: 5199D EYE TREATED: LEFT

TIME OF OBSERVATION AFTER TREATMENT
HOURS DAY
1 24 48 72 7

CORNEA 0 0 0 0 0 0

IRIS 0 0 0 0 0 0

CONJUNCTIVAE

A. REDNESS 0 0 0 0 0 0

B. CHEMOSIS 0 0 0 0 0 0



TABLE E-1 (CONTINUED)
LITTON BIONETICS, INC.
PROJECT NO. 10734-11

SCORING FOR EYE IRRITATION

RABBIT NUMBER: 5200D EYE TREATED: RIGHT

TIME OF OBSERVATION AFTER TREATMENT

HOURS DAY
T 24 48 72 

CORNEA 0 0 0 0 0 0

IRIS 0 0 0 0 0 0

CONJUNCTIVAE

A. REDNESS 0 0 0 0 0 0

B. CHEMOSIS 0 0 0 0 0 0

RABBIT NUMBER: 5201D EYE TREATED: LEFT

TIME OF OBSERVATION AFTER TREATMENT

HOURS DAY
1 24 48 72 4

CORNEA 0 0 0 0 0 0

IRIS 0 0 0 0 0 0

CONJUNCTIVAE

A. REDNESS 0 0 0 0 0 0

B. CHEMOSIS 0 0 0 0 0 0
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TABLE E-1 (CONTINUED)
LITTON BIONETICS, INC.
PROJECT NO. 10734-11

SCORING FOR EYE IRRITATION

RABBIT NUMBER: 5202D EYE TREATED: RIGHT

TIME OF OBSERVATION AFTER TREATMENT
HOU.RS DAY
1 24 48 72

CORNEA - 0 0 0 0 0 0

IRIS 0 0 0 0 0 0

CONJUNCTIVAE

A. REDNESS 0 0 0 0 0 0

B. CHEMOSIS 0 0 0 0 0 0

RABBIT NUMBER: 5203D EYE TREATED: LEFT

TIME OF OBSERVATION AFTER TREATMENT
HOURS DAY
1 24 48 72 _

CORNEA 0 0 0 0 0 0

IRIS 0 0 0 0 0 0

CONJUNCTIVAE

A. REDNESS 0 0 0 0 0 0

B. CHEMOSIS 0 0 0 0 0 0
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SECTION F

GUINEA PIG SENSITIZATION STUDY

ISOPROPYL METHYLPHOSPHONIC ACID

LBI PROJECT NO. 10734-14

SUMMARY

Guinea piqs were injected intradermally with a 0.1% solution of the
test material in ten 0.1 ml injections over a course of three weeks in
an attempt to induce sensitization. Two weeks after the last iniection
a challenge injection of 0.1 ml was made. Based on the observations of
the reaction to the challenge injection, the test material was ,judqed
to have no potential to induce sensitization in the quinea piq.

1. OBJECTIVE

The objective of this study was to evaluate the potential of
the test material to cause skin sensitization in quinea piqs.

2. MATERIAL

Two glass jars (550 q each) containing a white powder and labeled:

Isopropyl Methylphosphonic Acid, Sodium Salt
Batch 1 #127818

were received from U. S. Army Medical Research and Development
Command by Litton Bionetics, Inc. (LBI), on December 18, 1978,
and designated as LBI No. 3427.

A brown jar (100 g) containing an amber crystalline material and
labeled:

Eastman 1-chloro-2,4-dinitrobenzene

Lot No. F7A

was purchased from Scientific Products by Litton Bionetics, Inc.
(LBI), and designated as LBI No. 3720.

3. EXPERIMENTAL DESIGN

Thirteen female guinea pigs (weighing 302 to 445 q at the time of
treatment, February 7, 1979) of the Hartley strain were obtained
from Charles River Breeding Laboratories, Inc., Kingston, New York.
The animals were acclimated to laboratory conditions for 14 days
in the Rockville facility of the Department of Toxicology. The
animals were individually housed in wire-hottom cages in temperature-
controlled quarters under artificial illumination controlled to
provide a 12-hour liqht cycle. Water and Purina Guinea Piq Chow
were provided ad libitum.
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3. EXPERIMENTAL DESIGN (Continued)

One flank of each animal was shaved 24 hours prior to treatment.
The animals were divided into two groups. Group 1, consisting
of four guinea pigs, received 2,4-dinitro-l-chlorobenzene 0.1%
as a positive control. Group 2, consisting of nine guinea
pigs, received 0.1 ml of a 0.1% solution of the test material
in normal saline. The test solutions were injected intradermally
into the shaved flank, three times per week (Monday, Wednesday
and Friday) for 10 injections. Fifteen days after the tenth
injection, achallenge injection was made to a site below the
sensitization site.

At each sensitizing injection an evaluation of the reaction
from the previous injection was made. The site of the challenge
injection was evaluated 24 and 48 hours after the challenge.
The evaluation of the reaction sites included measurement of
reaction diameters with calipers and estimation of height of
reaction. Color of the reaction site was noted. The guinea
pigs were observed daily for mortality.

4. RESULTS

The results of the individual observations have been detailed in
Appendix Table F-2.

Observations of the test group guinea pigs' reactions revealed
no reaction during the sensitizing period. Very slight reactions
consisting of very mild erythema and very slight edema were observed
24 hours after the challenge injection. Two guinea pigs were
found dead prior to completion of dosing but these deaths were
not considered to be related to test material administration.
Observations of the positive control guinea pigs' reactions
revealed redness and swelling after the fourth sensitizing injection
with the degree of redness and diameter of the reaction increasing
with subsequent injections. The response to the challenge injection
was greater than the average sensitization reaction. Based on the
reaction of the guinea pigs to the challenge injection of the
test material, the test material was judged to have no potential
to cause skin sensitization in the guinea pig.

Thirty days after transmittal of this report, original data and
a copy of the final report will be transferred to the LBI Archivist,
5516 Nicholson Lane, Kensington, Maryland, for distribution to the
proper repositories. A copy of this report and underlying data
were reviewed by the LBI Quality Assurance Unit.
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5. CONCLUSION

Guinea pigs were injected intradernally with a 0.17. solution of
the test material in ten 0.1 ml injections over a course of
three weeks in an attempt to induce sensitization. Two weeks after
the last injection, a challenge injection was made. Based on the
observations of the reaction to the challenge injection, the test
material was judged to have no potential to induce sensitization
in the guinea pig.

Submitted by:

David R. Damske, B.A. Francis J. Mcleff Date
Technical Group Leader Senior Toxicologist
Department of Toxicology Department of Toxicology

Reviewed by:

E. P Hart, Ph.D. Date
Principal Investigator



LITTON BIONETICS, INC.

PROJECT NO. 10734-14

TABLE F-2

OBSERVATIONS

ANIMAL NUMBER: 5439 POSITIVE CONTROL

DOSE OBSERVATIONS
(ML) DATE DIAMETER (MM) HEIGHT (MM) COLOR

0.1 2-09-79 3x3 1 0
2-12-79 3x4 2 0
2-14-79 3xlO 2 0
2-16-79 4x15 0 SLIGHT RED
2-19-79 8xll 0 SEVERE RED
2-21-79 5xi0 2 SEVERE RED
2-23-79 5x10 3 SEVERE RED
2-26-79 6x6 2 SEVERE RED
2-28-79 7x6 2 SEVERE RED

CHALLENGE DOSE

0.1 3-16-79 6x6 2 SEVERE RED
3-17-79 8x5 2 SEVERE RED

ANIMAL NUMBER: 5440 POSITIVE CONTROL

DOSE OBSERVATIONS
(ML) DATE DIAMETER (MM) HEIGHT (MM) COLOR

0.1 2-09-79 2x2 0 0
2-12-79 0 0 0
2-14-79 3xlO 0 0
2-16-79 7x10 I SLIGHT RED
2-19-79 15x8 1 0
2-21-79 15x8 I SLIGHT RED
2-23-79 8x18 I SLIGHT RED
2-26-79 10x3 1 SLIGHT RED
2-28-79 7x1O 1 SEVERE RED

CHALLENGE DOSE

0.1 3-16-79 7x7 2 RED
3-17-79 7x6 2 RED

M4.



LITTON BIONETICS, INC.
PROJECT NO. 10734-14

TABLE F-2 (CONTINUED)

OBSERVATIONS

ANIMAL NUMBER: 5441 POSITIVE CONTROL

DOSE OBSERVATIONS
(ML) DATE DIAMETER (MMI HEIGHT (MM) COLOR

0.1 2-09-79 lxI 1 SLIGHT RED
2-12-79 lxl 1 SLIGHT RED
2-14-79 3x9 1 SLIGHT RED
2-16-79 1Oxi0 2 SLIGHT RED
2-19-79 1Oxi0 1 0
2-21-79 1Ox1O 2 SLIGHT RED
2-23-79 10x12 2 SEVERE RED
2-26-79 10x6 1 SEVERE RED
2-28-79 10x7 1 SEVERE RED

CHALLENGE DOSE

0.1 3-16-79 8x6 2 MODERATE RED
3-17-79 7x7 2 MODERATE RED

ANIMAL NUMBER: 5442 POSITIVE CONTROL

DOSE OBSERVATIONS
(ML) DATE DIAMETER (MM) HEIGHT (MM) COLOR

0.1 2-09-79 0 0 0
2-12-79 3x2 1 0
2-14-79 3x8 1 0
2-16-79 5x8 2 SLIGHT RED
2-19-79 5x17 1 0
2-21-79 7x12 1 SLIGHT RED
2-23-79 5x10 1 SLIGHT RED
2-26-79 5xi0 1 SLIGHT RED
2-28-79 5x12 2 SLIGHT RED

CHALLENGE DOSE

0.1 3-16-79 7x7 2 MODERATE RED
3-17-79 7x7 2 RED

V. -.



LITTON BIONETICS, INC.

PROJECT NO. 10734-14

TABLE F-2 (CONTINUED)

OBSERVATIONS

ANIMAL NUMBER: 5443 IMPA

DOSE OBSERVATIONS
(ML) DATE DIAMETER (MM) HEIGHT (MM) COLOR

0.1 2-09-79 0 0 0

2-12-79 0 0 0

2-14-79 0 0 0

2-16-79 0 0 0

2-19-79 0 0 0

2-21-79 0 0 0

2-23-79 0 0 0

2-26-79 0 0 0

2-28-79 0 0 0

CHALLENGE DOSE

0.1 3-16-79 2x2 I SLIGHT RED

3-17-79 0 0 0

ANIMAL NUMBER: 5444 IMPA

DOSE OBSERVATIONS
(ML) DATE DIAMET MM) HEIGHT (MM) COLOR

0.1 2-09-79 0 0 0

2-12-79 0 0 0

2-14-79 0 0 0

2-16-79 0 0 0

2-19-79 0 0 0

2.-21-79 0 0 0

2-23-79 0 0 0

2-26-79 a

aFound dead.



LITTON BIONETICS, INC.
PROJECT NO. 10734-14

TABLE F-2 (CONTINUED)

OBSERVATIONS

ANIMAL NUMBER: 5445 IMPA

DOSE OBSERVATIONS -EGTM
(ML) DATE 

________________

0.1 2-09-79 00 0
2-12-79 0 0 0
2-14-79 0 0 0
2-16-79 000

2-1-7 00 0
2-19-79 0 0 0
2-23-79 0 0 0
2-26-79 000
2-28-79 0 0 0

CHALLENGE DOSE

0.1 3-16-79 403 1 WELL DEFINED RED

3-17-79 4x3 0 SLIGHT RED

ANIMAL NUMBER: 5446 IMPA

DOSE OBSERVATIONS

(ML) DATE DIAMETER_____

0.1 2-09-79 0 00

2-12-79 0 00

2-14-79 0 00

2-16-79 0 00

2-19-79 0 00

2-21-79 0 00

2-23-79 0 00

2-26-79 0 00

2-28-79 0 00

CHALLENGE DOSE

0.1 3-16-79 0 00

3-17-79 0 00



LITTON BIONETICS, INC.

PROJECT NO. 10734-14

TABLE F-2 (CONTINUED)

OBSERVATIONS

ANIMAL NUMBER: 5447 IMPA

DOSE OBSERVATIONS
(ML) DATE DIAMETER CMM) HEIGHT (MM) COLOR

0.1 2-09-79 0 0 0
2-12-79 0 0 0

2-14-79 0 0 0

2-16-79 0 0 0
2-19-79 0 0 0
2-21-79 0 0 0

2-23-79 0 0 0
2-26-79 0 0 0

2-28-79 0 0 0

CHALLENGE DOSE

0.1 3-16-79 2x2 0 SLIGHT RED

3-17-79 0 0 0

ANIMAL NUMBER: 5448 IMPA

DOSE OBSERVATIONS
(ML) DATE DIAMETER7MM) HEIGHT (MM) COLOR

0.1 2-09-79 0 0 0

2-12-79 0 0 0

2-14-79 0 0 0

2-16-79 0 0 0

2-19-79 0 0 0

2-21-79 0 0 0
2-23-79 0 0 0
2-26-79 0 0 0

2-28-79 0 0 0

CHALLENGE DOSE

0.1 3-16-79 1x2 0 SLIGHT RED

3-17-79 0 0 0



LITTON BIONET,40,, INC.
PROJECT NO. 10734-14

TABLE F-2 (CONTINUED)

OBSERVATIONS

ANIMAL NUMBER: 5449 IMPA

DOSE OBSERVATIONS
(ML) DATE DIAMETERMM) HEIGHT (MM) COLOR

0.1 2-09-79 0 0 0

2-12-79 0 0 0

2-14-79 0 0 0

2-16-79 0 0 0

2-19-79 0 0 0

2-21-79 0 0 0

2-23-79 0 0 0

2-26-79 0 0 0

2-28-79 0 0 0

CHALLENGE DOSE

0.1 3-16-79 4x4 1 SLIGHT RED

3-17-79 0 0 0

ANIMAL NUMBER: 5450 IMPA

DOSE OBSERVATIONS
(ML) DATE DIAMERHEIGHT MM) COLOR

0.1 2-09-79 0 0 0

2-12-79 0 0 0

2-14-79 0 0 0

2-16-79 0 0 0

2-19-79 0 0 0

2-21-79 0 0 0

2-23-79 0 0 0

2-26-79 0 0 0

2-28-79 0 0 0

CHALLENGE DOSE

0.1 3-16-79 8x5 1 SLIGHT RED

3-17-79 0 0 0
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LITTON BIONETICS, INC.
PROJECT NO. 10734-14

TABLE F-2 (CONTINUED)

OBSERVATIONS

ANIMAL NUMBER: 5451 IMPA

DOSE OBSERVATIONS
(ML) DATE DIAMETER (MM) HEIGHT (MM) COLOR

0.1 2-12-79 0 0 0

2-14-79 0 0 0

2-16-79 0 0 0

2-19-79 0 0 0

2-21-79 0 0 0

2-23-79 0 0 0

2-26-79 0 0 0

2-28-79 0 0 0

3-02-79 0 0 0

3-05-79 a

aFound dead.
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